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FIG. 1 



HOME 




HOME 



TELECOMMUNICATIONS 
NETWORK 



BUSINESS 



fx 




SCHOOL 



f TELEPHONE 
COPPER 
FIBER OPTIC 

CATV 
COAX 

FIBEROPTIC 
SATELLITE 



GOVERNMENT 



LANDLINES 
SATELLITE 

LOS RF TRANSCEIVERS 
UNDERWATER CABLES 



Title: Lagrange Quality of Service Routing 

INVENTOR(S): ALPARJUTTNER 

Application Serial No: Unassigned Sheet 2 of 16 



2/16 




CM 

(3 

LL 



CO 



Title: Lagrange Quality of Service Routing 

inventor(s): alparjuttner 

Application Serial No: Unassigned Sheet 3 of 16 



3/16 



301 " — \ Determine 2 paths S-T, one of which 
has minimal cost, path p, the 
other having minimal delay, path q 



FIG. 3A 



303 



Is the 

302 --y/delay of path p 

less than or equal to the ' 
maximum delay 
t constraint D „ 
? 

'no 



YES 



Path p is chosen because it is a 
minimal cost path and satisifies 
the maximum delay constraint. 
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Is the 
'delay of path q 
'greater than the maximum" 
allowable delay 
^constraint D ^ 
? 

"no 



305 



YES 



There is no acceptable path 
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Calculate A, 




< 



307 Determine a path r which minimizes 
the modified cost function c x (r) 



308' 



Calculate c^(p] 


for the path p 
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FIG. 3B 
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FIG. 5A 
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FIG. 6A 




FIG. 6B 
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704 



YES 



705 



Is there 
an r path whose delay (from ' 
all the previously calculated r paths) 
is less than the maximum 
allowable delay 
D 
? 



Choose the r path with the 
smallest associated X value; 
then: X 2 = X, and P(X 2 ) = r. 



NO 



706 



P{X 2 ) = least delay path, g. 







r 


707^- 


Perform Steps 306-313 of FIG. 3, 




using path p equal to P(^) and 


1 




path q equal to P(A, 2 ). 





FIG. 7 
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Store k + 1 paths from S -T, 
where p 0 is a minimal cost path, 
and paths p 1 through p k are dj 
minimal paths for i = 1..k 



802 Calculate the solution ^ for the 

linear equation: c^Pq) = c^(p/) 
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Find a path r that minimizes 



Calculate the modified cost 
function for the path p 0 . 




YES 



X* = X and P* = p. 



^806 



Replace p- { with r for i, = 1 ...k and 
calculate a new set of X values. 



808 Find the maximum X values; 

path Pj associated with those X 
values is P* and X* = X 



FIG. 8 
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